Abstract: Alpha tocopherol as an antioxidant over the years has been used both for improved fertility and
INTRODUCTION
Cisplatin is a chemotherapy agent. It was the first member of a class of platinum-containing anticancer drugs, which now also includes carboplatin and oxaliplatin. [1] These platinum complexes react in the body, binding to DNA and causing the DNA strands to crosslink, which ultimately triggers cells to die in a programmed way.
Cisplatin was discovered in 1972. [2] It is on the World Health Organization's List of Essential Medicines, the most important medications needed in a basic health system. [3] disorder, which can occur soon after treatment begins. [7] While triggering apoptosis through interfering with DNA replication remains the primary mechanism of cisplatin, this has not been found to contribute to neurological side effects. Recent studies have shown that cisplatin noncompetitively inhibits an archetypal, membrane-bound mechanosensitive sodium-hydrogen ion transporter known as NHE-1. [7] It is primarily found on cells of the peripheral nervous system, which are aggregated in large numbers near the ocular and aural stimuli-receiving centers. This noncompetitive interaction has been linked to hydroelectrolytic imbalances and cytoskeleton alterations, both of which have been confirmed in vitro and in vivo. However, NHE-1 inhibition has been found to be both dose-dependent (half-inhibition = 30 µg/mL) and reversible. [7] Nausea and vomiting: cisplatin is one of the most emetogenic chemotherapy agents, but this symptom is managed with prophylactic antiemetics (ondansetron, granisetron, etc.) in combination with corticosteroids. Aprepitant combined with ondansetron and dexamethasone has been shown to be better for highly emetogenic chemotherapy than just ondansetron and dexamethasone.
Ototoxicity (hearing loss):
there is at present no effective treatment to prevent this side effect, which may be severe. Audiometric analysis may be necessary to assess the severity of ototoxicity. Other drugs (such as the aminoglycoside antibiotic class) may also cause ototoxicity, and the administration of this class of antibiotics in patients receiving cisplatin is generally avoided. The ototoxicity of both the aminoglycosides and cisplatin may be related to their ability to bind to melanin in the stria vascularis of the inner ear or the generation of reactive oxygen species.
Electrolyte disturbance: Cisplatin can cause hypomagnesaemia, hypokalaemia and hypocalcaemia. The hypocalcaemia seems to occur in those with low serum magnesium secondary to cisplatin, so it is not primarily due to the cisplatin.
Hemolytic anemia can be developed after several courses of cisplatin. It is suggested that an antibody reacting with a cisplatin-red-cell membrane is responsible for hemolysis. [8] [22] [23] Tocopherols (TCP) are a class of organic chemical compounds (more precisely, various methylated phenols), many of which have vitamin E activity. Because the vitamin activity was first identified in 1936 from a dietary fertility factor in rats, it was given the name "tocopherol" from the Greek words "τόκος" [tókos, birth], and "φέρειν", [phérein, to bear or carry] meaning in sum "to carry a pregnancy," with the ending "-ol" signifying its status as a chemical alcohol.
α-Tocopherol is the main source found in supplements and in the European diet, where the main dietary sources are olive and sunflower oils, [12] while γ-tocopherol is the most common form in the American diet due to a higher intake of soybean and corn oil. [13] [16] Tocotrienols, which are related compounds, also have vitamin E activity. All of these various derivatives with vitamin activity may correctly be referred to as "vitamin E". Tocopherols and tocotrienols are fat-soluble antioxidants but also seem to have many other functions in the body [23] .
Vitamin E exists in eight different forms, four tocopherols and four tocotrienols. All feature a chromane ring, with a hydroxyl group that can donate a hydrogen atom to reduce free radicals and a hydrophobic side chain which allows for penetration into biological membranes [24] Both the tocopherols and tocotrienols occur in α (alpha), β (beta), γ (gamma) and δ (delta) forms, determined by the number and position of methyl groups on the chromanol ring [22] .
Alpha-Tocopherol
Alpha-tocopherol is the form of vitamin E that is preferentially absorbed and accumulated in humans. [8] The measurement of "vitamin E" activity in international units (IU) was based on fertility enhancement by the prevention of miscarriages in pregnant rats relative to alpha-tocopherol [19] [20] .
Although the mono-methylated form ddd-gamma-tocopherol is the most prevalent form of vitamin E in oils, there is evidence that rats can methylate this form to the preferred alpha-tocopherol, since several generations of rats retained alpha-tocopherol tissue levels, even when fed only gammatocopherol through their lives [20] .
There are three stereocenters in alpha-tocopherol, so this is a chiral molecule. [14] The eight stereoisomers of alpha-tocopherol differ in the arrangement of groups around these stereocenters. In the image of RRR-alpha-tocopherol below, all three stereocenters are in the R form. However, if the middle of the three stereocenters were changed (so the hydrogen was now pointing down and the methyl group pointing up), this would become the structure of RSR-alpha-tocopherol. These stereoisomers can also be named in an alternative older nomenclature, where the stereocenters are either in the d or l form. [18] 1 IU of tocopherol is defined as ⅔ milligrams of RRR-alpha-tocopherol (formerly named d-alpha-tocopherol or sometimes ddd-alpha-tocopherol). 1 IU is also defined as 1 milligram of an equal mix of the eight stereoisomers, which is a racemic mixture called all-rac-alphatocopheryl acetate. This mix of stereoisomers is often called dl-alpha-tocopheryl acetate, even though it is more precisely dl,dl,dl-alpha-tocopheryl acetate). However, 1 IU of this racemic mixture is not now considered equivalent to 1 IU of natural (RRR) α-tocopherol, and the Institute of Medicine and the USDA now convert IU's of the racemic mixture to milligrams of equivalent RRR using 1 IU racemic mixture = 0.45 "milligrams α-tocopherol". [18] This study aims at the amelioratory properties of Alpha tocopherol on the hematologic spermatogenic hypertoxicity of Cisplatin an anti-cancer agent on male wistar rats.
MATERIALS AND METHODS

Chemicals
Cisplatin, commercially obtained from Cayman chemical company1108 Ellswort road, USA was used. The reported LD50 value for acute dermal toxicity of cisplatin in rats is 6400 mg kg -1 b. wt [8] . The selected dose was 800mg kg -1 b. wt (1/8 of LD50); it was applied intraperitoneally for 14 days [9] . alpha -tocopherol (High Media Laboratories Pvt. Ltd, Mumbai) at a dose of 100 mg kg -1 b. wt [18] was used orally for the study. Tocopherol was suspended in linseed oil for easy oral administration.
Animals and Experimental Protocol
Sixteen (16) Wister rats (200 -250 gm/b/wt.) adult male rats from the Anatomy Department animal house University of Benin, were acclimatized under standard environmental conditions. The animals were provided with free access to feed and water. The experiment was conducted strictly in accordance to the Institution's Animal Ethics Committee. The rats were divided randomly into 4 groups consisting of 4 animals each. Group I animals received distilled water, 0.5 ml; group II animals were exposed to Cisplatin Intrapertoneally at 800mg.kg -1 b/wt; group III animals were exposed Intraperitoneally with Cisplatin and orally with Alpha tocopherol daily and group IV animals were exposed orally alone with alpha tocopherol orally at 0.5ml . All dosing were done in the morning continuously for fourteen days and body weights recorded at before the study and after the study.
HEAMATOLOGIC PARAMETERS
Whole blood samples were used for the estimation of Heamatologic parameters (CBC complete blood count), The Erythrocyte sedimentation rate was also carried out (ESR
Statistical Analysis
The data were expressed as mean ± SE. Statistical analyses were done by one-way ANOVA followed by Dunnet's test with P 0.05 as a limit of significance.
RESULTS
The effects of acute short term treatment in the group with data for the hematological parameters is shown in (Table 1. ) Results showed the control subjects (I) the Cisplatin treated group (II) the Cisplatin and Alpha-tocopherol group (III) and dietary exposed to alpha tocopherol (IV) The combined effect of Alpha-tocopherol and Cisplatin treatment (III) induced in respect to the data, a significant increase in the levels of HCV and HGb, with all other ( Complete Blood Count) Estimation of Hemoglobin (Hb): From the results presented in (table 1) it is clear that the Hb concentration progressively increased in 14 days short exposure . The Alterations in the (III) and (II) Hb levels were progressively decreased in 14 days exposed rats in both 850mg kg The administration of Alpha-tocopherol produced recovery slight recovery at the same time more recovery in Hb levels with Alpha-tocopherol administrated rats was higher as compared to the cisplatin (II) group rats. Table ( 2) shows the Differentials in the leucocytes which further differentiate the cisplatin group (II) and the combination of Cisplatin and Alpha tocopherol, the groups (III) showed an increase in the Total White blood cell count, when compared with the cisplatin group (II) group (IV) shows the immunomodulatory properties of Alpha Tocopherol on the hematologic indices of the rats Table ( 3) shows the weight gradient of the study groups (I), (II), (III) and (IV) which shows the weight loss of the Group (II) on Cisplatin when compared to the combination of Alpha Tocopherol and cisplatin (III) which shows a slight increase in weight, the weight also increased in the Alpha Tocopherol groups (IV). 
DISCUSSION
Cisplatin is a very effective chemotherapeutic agent, used in the treatment of a wide range of malignant diseases. However, it exhibits certain toxic effects on the kidneys and liver which interfere with its therapeutic efficiency [22] . Some antioxidants may prevent these toxic effects [18] [19] .
In this study we evaluated the ameliorative property of Alpha tocopherol on heamatoxicity caused by cisplatin stress and the possible preventive action of Alpha tocopherol [16] [17] . [20] showed that cisplatin causes significant effects on hematological parameters only during chronic treatment in humans and rats. Cisplatin-induced anemia is also a well-known side-effect [8] [9] which occurs in 9-40% of patients [6] Our previous results showed that high, acute doses of cisplatin did not affect the RBC maturation in rats [8] The results of our study are in accordance with literature data, and show that chronic application of cisplatin induced depletion in RBC number and maturation. Animals also were treated with Alpha tocopherol which act as an antioxidant which can prevent the toxic effects of cisplatin. Treatment with Alpha tocopherol on rats did not significantly affect the properties of RBC.
Aside from the reduction in RBC number, chronic application of cisplatin induced a reduction in the number of platelets and an increase in the number of leukocytes in the blood of rats. Previous study also agree to the above as reported by [20] have shown that cisplatin causes oxidative stress in human platelets and lymphocytes, which might reflect on their life expectancy, the induction of apoptosis
